Health care worker (HCW) in Malawi may acquire HIV infection through occupational injuries, in particular since HIV prevalence among inpatients and incidence of occupational injuries are high. A post exposure prophylaxis (PEP) programme for occupational injuries at Queen Elizabeth Central Hospital (QECH) commenced in 2003. We performed an audit of this programme from 2003 through 2008. 203 Occupational injuries were reported. The majority were needle stick injuries (76.3%). Half of the clients were in a training position. A dual ART regimen was most frequently prescribed. Triple therapy use increased over time and was more frequent in expatriate students. Many nurses and clinical officers were not fully vaccinated for HBV. Based on previous incidence data, occupational injuries were likely to be underreported. Data on side effects were incomplete, however PEP discontinuation due to side effects occurred only twice. Follow up visits were poorly attended, therefore the efficacy of PEP could not be evaluated. Prevention efforts for occupational injuries should be increased and specifically target HCWs in training positions.
Introduction
After an occupational injury, healthcare workers (HCW) run a risk of infection with HIV. The WHO estimates that approximately 3 million percutaneous exposures occur worldwide each year among HCWs 1 . The chance that HCWs acquire HIV through occupational injuries may be greater in Malawi and other countries in sub-Saharan Africa than in other parts of the world. Firstly, the HIV prevalence in the community is high and is considerably higher still among hospital inpatients, as many are admitted due to HIV related diseases. Secondly, available data from sub-Saharan African countries show that standard precautions to prevent occupational injuries are often poorly implemented 3 , resulting in a high incidence of occupational injuries 1 . The estimated risk of HIV transmission is 0.3% after a needle stick injury and 0.09% after a mucous-membrane exposure 4 . Risks of other types of exposures are unknown. Several factors are associated with higher HIV transmission risk 5 : deeper injuries, visibility of blood on the sharp device, a procedure involving a needle that was in the source patient's artery or vein, and a source patient who died of AIDS within two months after the accident. These risk factors reflect the volume and HIV concentration of the transmitted blood. Although the absolute risk is small, the occupational injury often causes stress and anxiety 6 . Few data exist about the efficacy of PEP after occupational injuries. In a retrospective study from France, Italy, the United Kingdom and the United States prophylactic treatment with zidovudine resulted in a risk reduction of HIV transmission of 81% 5 . Evidence of benefit of PEP can also be assumed by extrapolation from animal experiments 7 and prevention of mother to child transmission studies 8 . PEP services offered at QECH The Department of Medicine of the College of Medicine initiated the PEP programme to prevent HIV infection after occupational injuries in QECH in 2003. There are also PEP services for women and children who have been raped, but these were not included in this audit. PEP service is available 24 hours per day, 7 days per week. If the occupational injury occurs outside office hours, initial management and "starter pack" supply takes place at the intensive care unit, with subsequent follow up at the Department of Medicine. For each client seeking advice for PEP, a standard proforma is filled out. These PEP files are stored in a lockable metal filing cabinet in the Department of Medicine. National ART Guidelines 9 for the use of PEP have been implemented with adaptations to the local situation at QECH. Clinicians assess the occupational injury to classify the risk of HIV transmission either as high or low. Percutaneous injuries with hollow needles and splash accidents onto mucous membranes with larger volumes of blood are classified as high-risk accidents. Percutaneous injuries with solid needles, exposures to other body fluids than blood, and exposures to the non-intact skin are classified as low risk. Clients with a high-risk classification and those with an exposition to body fluids from a source person on a standard fist-line ART regimen receive triple therapy (zidovudine and lamivudine plus a protease inhibitor such as ritonavir boosted lopinavir, if available). Otherwise dual therapy with zidovudine and lamivudine is indicated. The antiretroviral drugs are provided free of charge. Appointments for 4 follow up visits are scheduled (after two weeks, and one, three and six months). Full blood counts are checked at baseline, and the first two follow up visits. Side effects are documented and HIV tests are scheduled after 3 and 6 months.
Data collection and analysis
A retrospective audit was performed of all the files that were available from May 2003 through December 2008. The data extracted were occupation, department, HIV status and HBV vaccination status of the HCW, as well as the time, date and detailed description of the exposure, the HIV status of the source, the time between reporting and starting PEP, the prescribed regimen, the reported side effects and results of HIV tests. To obtain data on the number of nurses, student nurses and medical students working in the hospital, we interviewed nurses in charge of each inpatient ward. Data were entered in a database in SPSS 12.0 (SPSS Inc., Chicago, IL, USA). Categorical variables were compared using Chisquare or Fisher's exact tests, continuous data using KruskalWallis tests and Student's t-tests. (table 1) . The mean age (standard deviation) of the clients was 27 years (11.1). The most recorded occupation was medical student and of whom more than 40% were expatriate elective students. Overall, 50.7% of the HCWs were in a training position (table 2) . Nearly three-quarters of the occupational injuries happened within office hours (8.00h-17.00h), the highest number occurred between 16.00h-17.00h (figure 3). PEP was initiated in 168 (83.6%) cases. In 33 cases PEP was not indicated: the source was tested HIV-negative in 16, the accident had happened too long ago in two, one client was tested HIV positive, and another was lost to follow up before risk assessment. In 11 cases it was decided that the nature of the injury made the risk of HIV transmission insignificant. In the remaining four cases the reason why PEP was not started could not be determined. Of the 168 clients who initiated PEP, five stopped within 10 days because the source was tested HIV negative, two failed to attend for additional medication after a starter-pack supply and one was tested HIV positive. Two further clients stopped PEP because of sideeffects, and one because he decided that no real occupational injury had happened. From 25 clients who started PEP, the risk classification of the accident could not be established from the case notes. Of the remaining 143 cases, 42.6% were determined as low risk, and 57.4% as high risk. A dual ART regimen was prescribed in 85.2%, triple therapy in 14.8% of the cases. There was a significant increase in triple therapy over time, from 9.5% in 2005 to 21.7% in 2008 (p<0.01).
Results

From
The (table 3) . The mean duration between the occupational injury and PEP initiation was 7.66 hours (range: 0.3-72 hours, SD 13.74), in 86 cases the duration was not reported. PEP was started within two hours by the majority (55.7%) of clients, and 96.5% started within 48 hours. There were no significant differences in time between occupational injury and PEP start between the occupations of the clients (data not shown). Very few clients attended follow up visits. Only 25.2% of the clients who started PEP attended the first follow up visit, 12.6% the second, 6.3% the third, and 1.9% the fourth. The most common side effects reported at the first follow up visit (n=41) were nausea (36.6%), headache (14.6%), fatigue (12.2%), vomiting (7.3%), and abdominal pains (7.3%). Side effects led to discontinuation of PEP in only two cases. Only 30 full blood counts were reported at the first visit and 13 at the second. Anemia and neutropenia were rare and never led to PEP interruption. Adherence to the PEP regimen was recorded during the second follow up visit from 19 clients: 13 had completed the full course, 6 had missed at least one dose. A total of 12 HIV tests results were recorded, all were negative. The Hepatitis-B virus (HBV) vaccination status of 55 HCWs was not documented, 77 (38.3%) were fully vaccinated, 18 (9.0%) partly HBV vaccinated, and 51 (25.4%) not vaccinated. Among doctors plus medical students the proportion being fully vaccinated was highest (87.9%), followed by nurses plus nurses in training (31.6%), and clinical officers plus clinical officers in training (18.8%) (p<0.001). There was not a clear trend in time of the proportion of HCWs being nonvaccinated, and it remained high in 2008 (one-third). Interviews with nurses in charge of the inpatient wards in December 2008 indicated that 2 to 6 nurses per ward were present during day shifts and 2 to 3 during night shifts. In addition there were 2 to 8 student nurses during day shifts, but only for part of the year. Medical students had clinical rotations on the wards throughout the year, and did regular evening and night on calls. On average 6 students were attached to one ward.
Discussion
After an initial rise in the number of reported occupational injuries, it stabilized to around 40 cases per year. It is likely that occupational injuries were underreported, since the incidence of occupational injuries in QECH among nurses was estimated at 1.5 per nurse per year10 and around 250 nurses plus a similar number of clinical officers, doctors, medical students and interns were working in QECH during the observation period 11 . A study from Tanzania   15 also described underreporting of occupational injuries. A qualitative study from Kenya 16 demonstrated that the main reason for poor uptake of PEP was fear of getting tested for HIV. Other reasons why HCWs may not report occupational injuries are unawareness of the existence of a PEP service, underestimation of the risk of HIV transmission, and unwillingness to take antiretroviral drugs. Needle sticks injuries were by far the most commonly reported occupational injuries in QECH, which is similar in western countries 5 , as well as in South Africa 17 , India 18 , and Thailand 19 . Notable is that half of the occupational injuries in QECH happened in persons in training positions. In other studies, most cases were among nurses and medical interns 18-20, however this was highly dependent on the type of health care facility. QECH is a teaching hospital, and the number of students has increased steadily over time. Occupational injuries may also be common among students due to the fact that they perform invasive medical procedures, such as venous, ascites and lumbar punctures that are often done at later stages of the medical training in other parts of the world. Most occupational injuries happened at the end of the working day, probably because of a combination of high work pressure and fatigue. Awareness of the increased risks at specific times of the day may help to prevent occupational injuries. Only 16 source patients were found to be HIV negative. This number is lower than in other studies, 18, 19, 21 which is not surprising given the high HIV prevalence among inpatients in QECH. Another explanation may be that an increasing percentage of inpatients has a known HIV status, and HCWs may decide not to report occupational injuries sustained from known HIV negative source patients. PEP was withheld on one occasion because the HCW was HIV positive. This number was expected to be higher, because the HIV-prevalence among HCWs in Malawi is high 2 . It is possible that HCWs who know their positive HIV status choose not to report occupational injuries. The majority of HCWs started PEP within 2 hours and nearly all within 48 hours after the occupational injury. These results are slightly lower than in a study from Thailand where 77% started PEP within 2 hours. We found no data on the causes of delay in starting PEP neither in this audit nor in literature. Full Hepatitis B vaccination prevalence among HCWs was low compared to western countries, however studies from Kenya 16 and Egypt 22 showed even lower rates (15.0% and 15.8%), while in a report from West Africa 20 coverage was similar to QECH. In October 2006 a HBV vaccination campaign for nurses and clinical officers took place, however this did not appear to have had a major impact on the vaccination coverage among clients of the PEP programme. Complete vaccination of all HCWs and students needs to remain a priority in the light of the high HBV prevalence among inpatients, 23 the high chance of HBV transmission during an occupational injury, and the safety and efficacy of the HBV vaccine 24 . Most clients in QECH received dual therapy PEP, independent of the HIV transmission risk classification. Protease inhibitors were not available until 2006 and the overall percentage of clients who received triple therapy was low. To comply with guidelines and cater for increasing number of exposures to source patients who are on a first line ART regimen (in which case triple therapy PEP including a protease inhibitor is required because of the potential presence of resistance to zidovudine and lamivudine), protease inhibitors should become more readily available for PEP. Most expatriate elective students received triple therapy, even if the risk assessment was low, because they were provided with PEP medication kits from their countries of residence. Follow up attendance after initial assessment and provision of PEP medication was very low, and therefore we could not determine the efficacy of the PEP programme to prevent HIV transmission. Side effects were common but rarely severe enough to cause discontinuation of PEP. In the only other study of PEP from sub-Saharan Africa that reported on a smaller number of occupational injuries, HCWs in Western Kenya also declined scheduled follow up visits frequently 25 . Data on side effects in our audit were too incomplete to justify recommendations for pre-emptive symptomatic therapy. Our major findings, namely probable underreporting of occupational injuries, poor attendance of follow up visits and high percentage of HCWs without HBV vaccination, were also reported in our earlier audit in 2004. More effective publicity and awareness campaigns (fig 4) , active tracing of HCWs who default follow up, and compulsory HBV vaccination at the start of the training or employment of all HCWs may improve the quality of the current PEP programme. Efforts to prevent occupational injuries should be increased and specifically target HCWs in training positions.
